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Description 

[0001] The present invention relates to a method of 
operating printing apparatus, in particular Inkjet printers, 
at least partly in a multi-pass mode, that Is one In which 
a pen or printhead passes more than once over a hori- 
zontal band of the print medium. In each pass the print- 
head deposits a swath having only a fraction of the total 
ink required in each section of the Image, with areas be- 
ing left unprlnted to be filled In during one or more other 
passes. A detailed account of how multi-pass printing 
may be achieved Is discussed In US-A-5, 677,71 6. 
[0002] One of the main limitations of thermal Inkjet 
printing is the self-warming of the printheads due to the 
firing pulses (energy given to the printhead) needed to 
eject the ink. This warming can in many cases produce 
non-desired defects on print quality likethennal banding 
(big temperature excursions), puddling (printing at high 
temperature during a long time), or even damage the 
printhead itself (reaching very high temperatures). 
[0003] Some of the solutions implemented in previous 
products set a minimum temperature of the printhead 
above ambient temperature (wamiing temperature) to 
avoid big temperature excursions, and then, depending 
on the type of object (text or graphics), use one print- 
mode with more or less number of passes to avoid ex- 
ceeding any unwanted temperature. Another solution is 
to set a maximum temperature and shut down (stop 
printing) or pause printing if the (neasured temperature 
Is above a certain limit. A further solution is to change 
the carnage speed for different swaths. 
[0004] To achieve multiple-pass printing, existing 
products define print modes that advance the print me- 
dium by a distance which con^esponds to the printhead 
height divided by the number of passes to be undertak- 
en. US 5,677,716 discloses such an arrangement. In 
this arrangement, some regions are printed with re- 
duced print medium advance and some regions with no 
medium advance; however these regions are restricted 
to the very top and bottom of sheets of print media to 
compensate for incomplete roller engagement. 
[0005] EP-A-0863479 discloses a method for multi- 
pass printing in which, between each medium advance, 
a printhead scans in both directions printing, for exam- 
ple, two inks when scanning in a first direction and in 
two different inks when scanning in the opposite direc- 
tion. 

[0006] The present invention seeks to provide ar- 
rangements In which the number of passes may be 
changed during the middle of a printing operation, i.e. 
"on the fly". The need for this can arise: 

(i) when, due to dynamic temperature conditions, a 
prediction of the temperature of the printhead Indi- 
cates an unacceptable value: and/or 
(li) when printing a file with mixed contents, e.g. 
graphics or high-density blocks plus text or thick 
lines, which have differing minimum levels of qual- 



ity. 

[0007] Of course, it is possible to print the entire file 
atthe slowed speed/highest quality required, but this re- 

5 duces throughput. 

[0008] Some previously-proposed solutions also in- 
volve a substantial reduction in throughput since they 
involve more movements of the print medium and such 
movements are generally slower th an movements of the 

10 printer carriage. Other previous solutions involve a high 
number of different passes and different medium ad- 
vances, and these add complexity and higher memory 
needs to the firmware. 

[0009] According to the present invention there is pro- 
's vided a method of printing on a print medium with an 
Inkjet printer in a plurality of parallel swaths in which at 
least one first region of the medium is printed with a 
number n of passes, n being an integer, and a change 
is made during a printing operation whereby at least one 
20 second region of the medium is printed with a larger 
number m of passes, m being an integer greater than 1 , 
characterised in that in the or each second region a plu- 
rality of groups of passes occur with no medium ad- 
vance occurring between the members of the groups. 
25 [0010] The groups are preferably pairs of passes. 
When m Is an even number, said plurality of pairs of 
passes occur in direct succession. When m is an odd 
number, the pairs of passes have extra passes inter- 
spersed between them, in preferred embodiments, the 
30 separation of successive pairs con^esponds to a full print 
medium advance movement. 

[001 1 ] A unifonn print medium advance movement is 
preferably maintained throughout the printing operation. 
[0012] In one preferred embodiment n=1 and m=2 
35 and the first region is printed using a first printing mask 
and the transition to the second region comprises the 
following steps: 

printing of the last pass of the first region; 
40 - full medium advance; 

printing with a second printing mask corresponding 

to half of an Image to be printed; 

printing with a third printing mask corresponding to 

the half of the image to be printed which is comple- 
45 mentary to that of the second printing mask; 

full medium advance. 

[0013] The above process Is substantially reversed 
for a transition from the second region to the first region. 
50 [0014] In another preferred embodiment n=2 and 
m=4, and the first region is printed using a first printing 
mask and the transition to the second region comprises 
the following steps: 

55 - printing of the last pass of the first region; 
half medium advance; 

printing with a second printing mask having half the 
printing density of the first printing mask; 
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printing with a third printing masi< having half the 
printing density of the first printing mask; 
half mediunn advance. 

[0015] The above process is substantially reversed 
for transition frona the second region to the first region. 
Preferably the first printing mask comprises a top half 
(a), corresponding to half the image to be printed, and 
a bottom half (b), corresponding to the half of the image 
which is complementary to that of the top half, the sec- 
ond printing mask comprises first to fourth quarters (c, 
d, e, f) from top to bottom each corresponding to a quar- 
ter of the image to be printed, wherein the first and sec- 
ond quarters (c, d) if superimposed would be equivalent 
to the printing pattem of the top half (a), and the third 
and fourth quarters (e, f) if superimposed would be 
equivalent to the printing pattern of the bottom half (b), 
and the third printing mask comprises first to fourth quar- 
ters (g, h, i, j) from top to bottom and respectively cor- 
responding to the second, first, fourth and third quarters 
of the second printing mask. 

[0016] In a further preferred embodiment n=2 and 
m=3 and the first region Is printed using a first printing 
mask and the transition to the second region comprises 
the following steps: 

printing of the last pass of the first region; 

- half medium advance; 

- printing of intemnediate pass with a second printing 

mask; 

half medium advance; 

printing with a third printing mask; 

- printing with a fourth printing mask; 
half medium advance; 

- printing with a fifth printing mask; 
half medium advance. 

[0017] For a transition from the second region to the 
first region an intemriediate pass is printed using a sixth 
printing mask. Preferably the first printing mask com- 
prises a top half (a), corresponding to half the image to 
be primed, and a bottom half (b), corresponding to the 
half of the image which is complementary to that of the 
top half, the second printing mask comprises first to 
fourth quarters (k, 1, m, n) from top to bottom, with the 
first and second quarters (k, I) together duplicating the 
top half (a), and wherein the third and fourth quarters 
(m, n) if superimposed would be equivalent to the print- 
ing pattern of the bottom half (b), the third printing mask 
comprises first to fourth quarters (o, p, q, r) from top to 
bottom with the first to third quarters (o, p, q) respectively 
corresponding to the printing pattern of the top half (a), 
the third quarter of the second printing mask and the 
printing pattern of the bottom half (b), the fourth printing 
mask comprises first to fourth quarters (s, t, u, v) from 
the top to bottom with the first, second and fourth quar- 
ters (s, t, v) respectively corresponding to the fourth 
quarter of the second printing mask, the printing pattern 



of the top half (a) and the printing pattem of the bottom 
half (b), wherein the fourth quarter (r) of the third mask 
and the third quarter (u) of the fourth mask if superim- 
posed would be equivalent to the printing pattern of the 

5 top half (a), and the fifth printing mask comprises first to 
fourth quarters {w, x, y, z) from top to bottom and respec- 
tively corresponding to the fourth quarter (r) of the third 
mask, the third quarter (u) of the fourth mask, the third 
quarter (m) of the second mask and the fourth quarter 

10 (n) of the second mask. For the transition from the sec- 
ond region to the first region, the corresponding sixth 
printing mask comprises first to fourth quarters from top 
to bottom with the first quarter corresponding to the 
fourth quarter of the third mask, the second quarter cor- 

15 responding to the third quarter of the fourth mask, and 
with the third and fourth quarters together duplicating 
the bottom half of the first printing mask, 
[0018] Preferred embodiments of the present inven- 
tion will now be described, by way of example only, with 

20 reference to the accompanying drawings, of which: 

Fig. 1 illustrates a prior art arrangement for two- 
pass printing; 

25 Fig. 2 illustrates an arrangement useful in explain- 
ing the present invention for two-pass printing; 

Fig. 3 illustrates an arrangement also useful in ex- 
plaining the present Invention for sixteen-pass print- 
30 ing; 

Fig. 4 illustrates a prior art arrangement for chang- 
ing from single-pass mode printing, to double-pass 
and back to single-pass; 

35 

Fig. 5 illustrates an arrangement In accordance with 
a first embodiment of the present invention for 
achieving a similar result to the arrangement of Fig. 
4; 

40 

Fig. 6 Is a diagram useful in explaining Figs. 7 and 8; 

Fig. 7 illustrates an arrangement in accordance with 
a second embodiment of the present Invention for 
45 changing from a two-pass to a four-pass printing 
mode and back again; and 

Fig. 8 illustrates an arrangement In accordance with 

a third embodiment of the present invention for 
50 changing from a two-pass to a three-pass printing 
mode and back again. 

[0019] Although the Figures show relatively narrow 
bands of multiple-pass printing, these are for explana- 
55 tion only and in practice the bands will be broad enough 
to cover the whole region required, e.g. the extent of an 
image. Moreover, certain reference numerals have 
been used to represent both passes and types of print- 
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Ing mask, but the meaning is clear from the context. Al- 
so, references to an image to be printed are for conven- 
ience only, and embrace any text or line drawings to be 
reproduced. 

[0020] Referring to the drawings, Fig. 1 shows a typ- 
ical prior art two-pass print mode 10. The passes have 
a common print mask, the top half 11 of which applies 
half of the image and the bottom half 1 2 of which applies 
the complementary half. It will be noted that there is a 
print medium advance between each pass correspond- 
ing to the pen height divided by the number of passes. 
Thus, in the present case the medium advance is one 
half the pen height. Due to the increased level of quality 
required for imaging products sometimes this method of 
printing Is unable to provide enough passes. This is usu- 
ally due to the printer hardware imposing a minimum on 
the amount of print medium advance. 
[0021] Fig. 2 shows a two-pass print mode 20 in ac- 
cordance with an example useful in explaining the 
present invention. The same shading convention has 
been adopted as in Fig. 1 , so that print mask 21 applies 
half the image and print mask 22 applies the comple- 
mentary half. It will be noted that a first pair of passes 
24 is printed with no print medium advance between the 
members of the pair. This is followed by a full medium 
advance movement and the printing of the next pair 25 
of passes. A full medium advance is one which is equal 
to the swath height. 

[0022] This has the advantage that no complex 
changes are necessary to the control means for the me- 
dium advance, i.e. the paper axis servo. Also, through- 
put Is better known because less time is spent on me- 
dium advancing movements. 

[0023] One practical large format printer has a mini- 
mum print medium advance of one eighth of the pen 
height. Thus conventional printers would be limited to 
eight-pass printing. The print mode 30 of Fig. 3 shows 
how, in accordance with another example useful in ex- 
plaining the present invention, the print quality can be 
improved by doubling the number of passes for each 
such advance, As an example, it illustrates how the print 
density is built up along a horizontal band on the print 
medium. It will be appreciated that the print masks 31 , 
32 each have eight sections, and that the total sixteen 
sections are complementary, so that sixteen passes 
(=2x8) gives a complete image. 
[0024] In fact, as many masks as desired may be suc- 
cessively printed in a group, with no print medium ad- 
vance between the members of the group. Thus, print- 
ing quality of any desired level may be readily achieved. 
Accordingly, by selecting the number of passes made 
between print medium advance, a desired compromise 
can be found between printing quality and throughput. 
Problems which can be solved in this may include: 

- when there is a themnal limitation of the maximum 
energy supplied to the printhead; 

- when there is not enough bandwidth to supply the 



required data to the printhead; 
- when coalescence needs to be reduced. 

[0025] In the above-described examples only two 

5 printing masks {e.g. 31 , 32) are required. 

[0026] With embodiments according to the present in- 
vention, it is possible to change the number of passes 
"on the fly" e.g. in the middle of a single printing opera- 
tion. A prior art printing operation for achieving this, used 

10 on Hewlett-Packard Design Jet 750 printers, is shown 
schematically at 40 in Fig. 4, which represents a change 
from single-pass printing to double-pass printing and 
back again. The shading of printing masks 41 , 47 and 
48 corresponds to printing of the full image, as would be 

15 expected with single-pass printing. The shading of print- 
ing masks 43, 44 and 45 corresponds to double-pass 
printing, so that the top half of each mask prints half of 
the image which is complementaryto the other half print- 
ed by the bottom half of each mask. However, it is also 

20 necessary to provide transition regions as the printing 
mode changes. Thus between masks 41 and 43, it is 
necessary to provide a special mask 42, of which the 
top half is the same as the bottom half of masks 43 to 
45, and of which the bottom half does not print. Also, 

35 between masks 45 and 47, it is necessary to supply a 
different special mask 46 as double-pass printing 
changes to single-pass printing. The top half of mask 46 
is similar to the top half of masks 43 to 45, and the bot- 
tom half of mask 46 does riot print. Thus, to summarise, 

30 printing operation 40 prints a band with a thickness 
equal to five times the pen height using eight passes, 
four different printing masks (or pass types) and with six 
print medium advances, some of a full amount and some 
half-advances, In addition to ho advance between 

35 masks 42 and 43. 

[0027] A printing operation 50 in accordance with a 
first embodiment of the present invention is shown in 
Fig. 5. As In Fig. 4, the shading of masks 51 , 56 and 57 
con'esponds to printing of the full image. The shadings 

40 of masks 52-55 correspond to a double-pass print mode 
with masks 52 and 54 printing a half of the image which 
is complementary to that printed by masks 53 and 55. 
Full print medium advances occur between masks 51 , 
52; between masks 53, 54; between masks 55, 56; and 

45 between masks 56, 57. 

[0028] The advantages of this embodiment emerge 
from a comparison with Fig. 4 since the same five pen 
height band is achieved with only seven passes, three 
different printing masks, and four print medium advanc- 

50 es, ait of full amount. The reduction In the number of 
passes saves sometime, but a much greater shortening 
of the printing process is achieved by the substantial re- 
duction in the number of medium advances. Also since 
there is only one type of medium advance (in addition 

55 to no advance), the firmware algorithms are simplified 
and the printer has no additional complexity or memory 
requirements, e.g. to deal with error hiding. A similar ad- 
vantage is provided by the reduced number of printing 



4 



7 



EP 1 029 693 B1 



8 



masks which needs to be stored by the printer. 
[0029] Various modifications can be made to the 
method of Fig. 5. Any desired number of changes be- 
tween single and double printing modes can be made 
during a single printing operation. Moreover, triple-or 
higher-mode printing can be achieved simply by suitable 
adaptation of the printing masks and correspondingly in- 
creasing the number of passes between print medium 
advances. For complicated tasks, switching between 
three or more modes can occur during a single printing 
operation, whether on a single sheet or on a continuous 
roll. 

[0030] There will now be described further embodi- 
ments according to the present invention, In which 
switching occurs between two-pass printing to higher- 
mode printing and back again. Referring to Fig. 6 there 
are schematically shown elements of the printing masks 
employed in the embodiments of Figs. 7 and 8. Ele- 
ments 61 and 62 each correspond to a quarter of the 
image to be printed and together print an output element 
67 corresponding to a half of the image. Elements 63 
and 64 each correspond to other quarters of the image 
and together print an output element 68 con-esponding 
to a half of the image complementary to that of element 
67. Elements 67 and 68 are equivalent to the elements 
of two-pass printing. 

[0031 ] Referring now to Fig. 7, there is shown a print- 
ing operation 70, in accordance with a second embodi- 
ment, which switches from two-pass printing- to four- 
pass printing and back again. Printing masks 71 , 72, 81 , 
82 correspond to two-pass printing as indicated on scale 

85 on the left of Fig. 7 as regions 86 and 88, which typ- 
ically require less detail and lower printing quality. 
[0032] The change to four-pass printing involves the 
introduction of second and third types of printing mask, 
e.g. 73, 74 respectively. The medium advance move- 
ment remains constant at half the pen height, but the 
pairs of passes 73, 74; 75, 76; and 77, 78; are applied 
with no medium advance between the members of each 
pair. This enables higher printing quality to be achieved 
as indicated in region 87 of scale 85. 

[0033] The medium advance also remains constant in 
the transition region between two- and four-pass print- 
ing, but a narrow band occurs at the bottom of region 

86 which is covered in three passes. A similar transition 
occurs at the top of region 88 as four-pass printing 
changes to two-pass printing. 

[0034] The embodiment of Fig. 7 has the advantage 
of only one size of print medium advance. It has the fur- 
ther advantage of requiring only three types of printing 
mask. The ability to readily change from one multipass 
to another multipass print mode is particularly Important 
in large formal printers, where typically a high number 
of passes are used for graphics and imaging. However, 
it is equally applicable to small format printers, which 
are increasingly being required to produce high quality 
photographic images, 

[0035] Various modifications may be made to the em- 



bodiment of Fig. 7. In particular, it can be readily extend- 
ed to handle the transition from two-pass mode to any 
mode with an even number "s" of passes. In each case 
half the number "s" of passes are made with no medium 

5 advance. (Also, in each case there will be a narow tran- 
sition region involving an Intermediate number of pass- 
es equal to (s+2). Of course, the printing masks 73 to 
78 will need to be changed as necessary. 
[0036] If desired the Initial number of passes may be 

to increased from two to any even number. 

[0037] Referring now to Fig. 8, there is shown a print- 
ing operation 90, in accordance with a third embodi- 
ment, which switches from two-pass printing to three- 
pass printing and back again. Printing masks 91, 92, 

^5 1 03, 1 04 correspond to the corresponding masks of Fig. 
7 and correspond to two-pass printing as indicated on 
scale 105 on the left of Fig. 8 as regions 106 and 108. 
[0038] The change to three-pass printing involves, in- 
ter alia, the Introduction of three additional types of print- 

^0 ing masks, e.g. 94, 95 and 96. The medium advance 
movement again remains constant at half the pen 
height. There is still no advance between the individual 
members of pairs of passes such as 94 and 95, but the 
pattern of advance movements changes as follows, viz 

25 between pair 94, 95; pass 96; passes 97, 98; pass 99; 
and passes 100, 101 . These con-espond to region 107 
of scale 105. The medium advance also remains con- 
stant in transition regions at the top and bottom of region 
107, but two further-printing masks 93 and 102 are re- 

30 quired upon entry to and exit from the triple-pass region 
respectively. Each of the printing masks 93, 102 is im- 
mediately preceded by a medium advance and Imme- 
diately followed by a medium advance. 
[0039] The arrangement of Fig. 8 has the advantages 

35 of a unlfonn medium advance movement throughput. 
Although not all passes in region 107 are an-anged in 
pairs 94, 95 etc., between the members of which there 
is no medium advance, there is still a substantial saving 
in time compared to arrangements in which there is a 

40 medium advance after every pass. Moreover, although 
more printing masks are needed than for the arrange- 
ment of Fig. 7, this number Is still only six. 
[0040] The an'angement of Fig. 8 can also be extend- 
ed to a higher odd number of passes within region 1 07. 

45 The number of passes in regions 106, 108 can also be 
increased as desired. The number of passes in a group, 
between the members of which there is no medium ad- 
vance, may be three or more. 
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Claims 

1 . A method of printing on a print medium with an Inkjet 
printer in a plurality of parallel swaths in which at 
least one first region of the medium is printed with 
a number n of passes, n being an integer, and a 
change is made during a printing operation whereby 
at least one second region of the medium is printed 
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with a larger number m of passes, m being an inte- 
ger greater than 1 , characterised in that In the or 
each second region a plurality of groups of passes 
occur with no medium advance occumng between 
the members of the groups. 

2. A method according to claim 1 wherein the groups 
are pairs of passes (52, 53; 73, 74; 94, 95). 

3. A method according to claim 1 or 2, wherein n=1 
and m=2, and wherein the first region is printed us- 
ing a first printing mask (51 ) and the transition to the 
second region comprises the following steps: 

printing of the last pass (51 ) of the first region; 
full medium advance; 

printing with a second printing mask (52) cor- 
responding to half of an image to be printed; 
printing with a third printing mask (53) corre- 
sponding to the half of the image to be printed 
which is complementary to that of the second 
printing mask; 
full medium advance. 

4. A method according to claim 1 or 2, wherein n=2 
and m=4, and wherein the f irst region (86) is printed 
using a first printing mask (71 ) and the transition to 
the second-region (87) comprises the following 
steps: 

printing of the last pass (72) of the first region; 
half medium advance; 

printing with a second printing mask (73) having 
half the printing density of the first printing 
mask; 

printing with a third printing mask (74) having 
half the printing density of the first printing 
mask; 

half medium advance. 

5. A method according to claim 4 wherein the first 
printing mask (71) comprises a top half (a), corre- 
sponding to half the Image to be printed, and a bot- 
tom half (b), corresponding to the half of the image 
which is complementary to that of the top half, 
wherein the second printing mask (73) comprises 
first to fourth quarters (c, d, e, f) from top to bottom 
each corresponding to a quarter of the image to be 
printed, 

wherein the first and second quarter (c, d) if super- 
imposed would be equivalent to the printing pattern 
of the top half (a), and the third and fourth quarters 
(e, f) If superimposed would be equivalent to the 
printing patter of the bottom half (b), and wherein 
the third printing mask (74) comprises first to fourth 
quarters (g, h, i, j) from top to bottom and respec- 
tively con-espondlng to the second, first, fourth and 
third quarters of the second printing mask. 



6. A method according to claim 1 or 2, wherein n=2 
and m=3, and wherein the first region (1 06) is print- 
ed using a first printing mask (91 ) and the transition 
to the second region (1 07) comprises the following 
5 steps: 

printing of the last pass (92) of the first region; 
half medium advance; 
printing with a third printing mask (94); 
10 . printing with a fourth printing mask (95); 
half medium advance; 
printing with a fifth printing mask (96); 
half medium advance. 

15 7. A method according to claim 6, wherein the first 
printing mask (91) comprises a top half (a), corre- 
sponding to half the Image to be printed, and a bot- 
tom half (b), corresponding to the half of the image 
which is complementary to that of the to half, where- 
to in the second printing mask (93) comprises first to 
fourth quarters (k, I, m, n) from top to bottom, with 
the first and second quarters (k, I) together duplicat- 
ing.the top half (a), and wherein the third and fourth 
quarters (m, n) If superimposed would be equivalent 

25 to the printing pattern of the bottom half (b), wherein 
the third printing mask (94) comprises first to fourth 
quarters (o, p, q, r) from top to bottom with the first 
to third quarters (o, p. q) respectively corresponding 
to tt^e printing pattem of the top half (a), the third 

30 quarter of the second printing mask and the printing 
pattern of the bottom half (b), wherein the fourth 
printing mask (95) comprises first to fourth quarters 
(s, t, u, v) from top to bottom with the first, second 
and fourth quarters (s, t, v) respectively correspond- 

35 Ing to the fourth quarter of the second printing mask, 
the printing pattern of the top half (a) andthe printing 
pattern of the bottom half (b), wherein the fourth 
quarter (r) of the third mask (94) and the third quar- 
ter (u) of the fourth mask (95) if superimposed would 

40 be equivalent to the printing pattem of the top half 
(a), and wherein the fifth printing mask (96) com- 
prises first to fourth quarters (w, x, y, z) from top to 
bottom and respectively corresponding to the fourth 
quitter (r) of the third mask, the third quarter (u) of 

45 the fourth mask, the third quarter (m) of the second 
mask and the further quarter (n) of the second 
mask. 



1 . Ein Verfahren zum Drucken auf einem Druckmedi- 
um mit einem Tintenstrahldrucker In einer Mehrzahl 
von parallelen Bandern, bei dem zumindest eine er- 
55 ste Region des Mediums mit einer Anzahl n von 
Durchlaufen gedruckt wird, wobei n eine Ganzzahl 
ist, und wahrend einem Druckvorgang eine Ande- 
rung durchgefQhrt wird, wodurch zumindest eine 
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zwelte Region des Mediums mit einer groBeren An- 
zahl m von Durchlaufen gedruckt wird, wobei m eine 
Ganzzahl groBer als 1 ist, dadurch gekennzeich- 
net, daS in der zweiten Region Oder in jeder der 
zweiten Regionen eine Mehrzahl von Gruppen von 
Durchlaiufen auftritt, bei denen zwischen den Mit- 
gliedern der Gruppe kein Mediunnvorschub auftritt. 

2. Ein Verfahren gema3 Anspmch 1, bei dem die 
Gruppen Paare von DurchlSufen (52, 53; 73, 74; 94, 
95) sind. 

3. Ein Verfahren gemaB Anspruch 1 oder 2, bei dem 
n = 1 und m = 2 ist und bei dem die erste Region 
unter Verwendung einer ersten Druckmaske (51) 
gedruckt wird, und der Ubergang zu der zweiten 
Region die folgenden Schritte umfaBt: 

Drucken des letzten Durchlaufs (51 ) der ersten 
Region; 

voller IVIedienvorsclnub; 

Drucken mit einer zweiten Druckmaske (52), 
die der Malfte eines zu druckenden Bildes ent- 
spricht; 

Drucken mit einer dritten Druckmaske (53), die 
der IHaifte des zu druckenden Bildes entsprlcht, 
das komplementar zu dem der zweiten Druck- 
maske Ist; 

voller l\^edlenvorschub. 

4. Ein Verfahren gemaB Anspruch 1 oder 2, bei dem 
n = 2 und m = 4 ist, und bei dem die erste Region 
(86) unter Verwendung einer ersten Druckmaske 
(71) gedruckt wird, und der Obergang zu der zwei- 
ten Region (87) folgende Schritte umfaBt: 

Drucken des letzten Durchlaufs (72) der ersten 
Region; 

halber Medienvorschub; 

Drucken mit einer zweiten Druckmaske (73), 
die die halbe Druckdichte der ersten Druck- 
maske aufweist; 

Drucken mit einer dritten Druckmaske (74), die 
die halbe Druckdichte der ersten Druckmaske 
aufweist; 

halber Medienvorschub. 

5. Ein Verfahren gemafB Anspruch 4, bei dem die erste 
Druckmaske (71 ) eine obere Halfte (a), die der Half- 
te des zu druckenden Bildes entsprlcht, und eine 



untere Halfte (b), die der Halfte des Bildes ent- 
spricht, das komplementar zu derjenigen der obe- 
ren Halfte ist, umfaBt, wobei die zweite Druckmaske 
(73) ein erstes bis viertes Viertel (c, d, e, f) von oben 

5 nach unten umfaBt, die jeweils einem Viertel des zu 
druckenden Bildes entsprechen, wobei das erste 
und das zweite Viertel (c, d), falls sie uberlagert wa- 
ren, aquivalent zu der Druckstruktur der oberen 
Halfte (a) waren, und das dritte und das vierte Vier- 

10 tel (e, f), falls sie uberlagert waren, aquivalent zu 
der Dmckstruktur der oberen Halfte (b) waren, und 
wobei die dritte Druckmaske (74) ein erstes bis vier- 
tes Viertel (g, h, i, j) von oben nach unten umfa3t, 
die dem ersten, zweiten, vierten beziehungsweise 

15 dritten Viertel der zweiten Druckmaske entspre- 
chen. 

6. Ein Verfahren gemafB Anspruch 1 oder 2, bei dem 
n = 2 und m = 3 ist, und bei dem die erste Region 

20 (106) unter Venwendung einer ersten Druckmaske 
(91 ) gedruckt wird, und der Ubergang zu der zwei- 
ten Region (107) die folgenden Schritte umfalBt: 

Drucken des letzten Durchlaufs (92) der ersten 
25 Region; 

halber Medienvorschub; 

Drucken mit eine.r dritten Druckmaske (94); 

30 

Drucken mit einer vierten Druckmaske (95); 
halber Medienvorschub; 
35 - Drucken mit einer funften Druckmaske (96); 
halber Medienvorschub. 

7. Ein Verfahren gemafS Anspruch 6, bei dem die erste 
40 Druckmaske (91 ) eine obere Halfte (a) , die der Half- 
te des zu druckenden Bildes entspricht, und eine 
untere Halfte (b), die der Halfte des Bildes ent- 
spricht, das komplementar zu dem der oberen Half- 
te ist, umfaBt, wobei die zweite Druckmaske (93) 

45 ein erstes bis viertes Viertel (k, 1, m, n) von oben 
nach unten umfaBt, wobei das erste und das zweite 
Viertel (k, I) zusammen die obere Halfte (a) dupli- 
zieren, und wobei das dritte und das vierte Viertel 
(m, n), falls sie uberlagert waren, aquivalent zu der 

50 Druckstruktur der unteren Halfte (b) waren, wobei 
die dritte Druckmaske (94) ein erstes bis viertes 
Viertel (o, p, q, r) von oben nach unten umfaBt, wo- 
bei das erste bis dritte Viertel (o, p, q) der Druck- 
struktur der oberen Halfte (a), dem dritten Viertel 

55 der zweiten Druckmaske beziehungsweise der 
Druckstruktur der unteren Halfte (b) entsprechen, 
wobei die vierte Dnjckmaske (95) ein erstes bis 
viertes Viertel (s, t, u, v) von oben nach unten um- 
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fa3t, wobei das erste, zweite und vterte VIertel (s, t, 
v) dem vierten Viertel derzweiten Druckmaske, der 
Druckstrukturderoberen Hsilfte (a) bezlehungswei- 
se der Druckstruktur der unteren Halfte (b) entspre- 
Chen, wobei das vierte Viertel (r) der dritten Maske 5 

(94) und das dritte Viertel (u) der vierten Maske 

(95) , falls sie uberlagert waren, aqulvalent zu der 
Druckstruktur der oberen Halfte (a) waren, und wo- 
bei die fiinfte Dmckmaske (96) ein erstes bis viertes 
Viertel (w, x, y, z) von oben nach unten umfafBt, die io 
dem vierten Viertel (r) der dritten Maske, dem drit- 
ten Viertel (u) der vierten Maske, dem dritten Viertel 

(m) der zweiten Maske beziehungsweise dem wei- 
teren Viertel (n) der zweiten Maske entsprechen. 



d'impression (71) et la transition a la deuxidme re- 
gion (87) comprend les etapes sulvantes: 

impression du dernier passage (72) de la pre- 
miere region; 
demie avance du support; 
impression au moyen d'un deuxieme masque 
d'impression (73) dont la densite d'impression 
est egale k la moitie de la densite du premier 
masque d'impression; 
- Impression au moyen d'un troisidme masque 
d'impression (74) dont la density d'impression 
est egale a la moitie de la density du premier 
masque d'impression; 
demie avance du support. 



Revendications 

1. Un proc^de d'impression sur un support d'impres- 
sion au moyen d'une imprimante k jets d'encre en 
une serle de rangees paraiieies dans lequel au 
moins une premiere region du support est imprimee 
au moyen d'un certain nombre.n de passages, n 
6tant un entier, et une modification par laquelle au 
moins une deuxieme region du support est impri- 
mee au moyen d'un nombre plus grand m de pas- 
sages est apportee pendant une operation d'im- 
pression, m 6tant un entier superieur ^ 1 , caracte- 
rise en ce qu'une serie de grogpes de passages 
se produit dans la deuxieme region ou chacuned'el- 
les, sans qu'aucune avance du support ne se pro- 
dulse entre les elements des groupes. 

2. Un precede selon la revendicatlpn 1 , dans lequel 
les groupes sont des paires de passages (52, 53; 
73. 74; 94. 95). 



5. Un proc6d6 selon la revendication 4 dans lequel (e 
premier masque d'impression (71) comprend une 
moitie sup^rieure (a), qui correspond k la moitie de 

20 I'image k imprimer, et une moitie inferieure (b), qui 
con^espond a la moitie de I'image qui est compie- 
mentaire de celle de la moitie superieure, dans le- 
quel le deuxieme masque d'impression (73) com- 
prend de haut en bas quatre quarts (c, d, e, f) qui 

25 con-espondent chacun k un quart de I'image k im- 
primer et sont tels que le premier et le deuxieme 
quarts (c, d) seraient equivalents, s'ils etaient su- 
perposes, k la configuration d'impression de la moi- 
tie superieure (a) et le troisieme et le quatrieme 

30 quarts (e, f) seraient Equivalents, s'its Etaient super- 
poses, a la configuration d'impression de la moitie 
inferieure (b), et dans lequel le troisieme masque 
d'impression (74) comprend de haut en bas quatre 
quarts (g, h, i, j) qui con-espondent respectivement 

35 au deuxieme, au premier, au quatriEme et au troi- 
si§me quarts du deuxi&me masque d'impression. 



3. Un procede selon la revendication 1 ou 2, dans le- 
quel n = 1 et m = 2, et dans lequel la premiere region 

est ImprimEe en utilisant un premier masque d'im- 40 
pression (51) et la transition a la deuxieme region 
comprend les Etapes sulvantes: 

impression du dernier passage (51 ) de la pre- 
mifere region; 45 
avance complete du support; 
impression au moyen d'un deuxiEme masque 
d'impression (52) correspondent a la moitie 
d'une image k imprimer; 

impression au moyen d'un troisieme masque 50 
d'impression (53) correspondant k la moitlE de 
I'image a Imprimer qui est complementaire de 
celle du deuxlEme masque d'impression; 
avance complete du support. 

55 

4. Un procedE selon la revendication 1 ou 2, dans le- 
quei n = 2 et m = 4, et dans lequel la premiEre rEgion 
(86) est imprimEe en utilisant un premier masque 



6. Un procede selon la revendication 1 ou 2, dans le- 
quel n = 2 et m = 3, et dans lequel la premiere rEgion 
(106) est imprimEe en utilisant un premier masque 
d'impression (91) et la transition k la deuxiEme rE- 
gion (107) comprend les Etapes sulvantes: 

Impression du dernier passage (92) de la pre- 

mlEre region; 

demie avance du support; 

impression au moyen d'un troislEme masque 

d'impression (94); 

impression au moyen d'un quatriEme masque 

d'impression (95); 

demie avance du support; 

impression au moyen d'un cinquieme masque 

d'impression (96); 

demie avance du support. 

7. Un procEdE selon la revendication 6, dans lequel le 
premier masque d'impression (91) comprend une 
moitiE supErieure (a), qui correspond k la moitlE de 
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I'image ^ imprimer et une deuxifeme moitie inferieu- 
re (b), qui correspond k la moiti§ de rimage qui est 
connpl6mentalre de celle de la moitie superieure, 
dans lequel le deuxieme masque d'impression (93) 
comprend de haut en bas quatre quarts (k, I, m, n), s 
tels que le premier et le deuxieme quarts (k, I) du- 
pliquent ensemble la moitie superieure (a) et que le 
troisieme et le quatri^me quarts (m, n) seraient 
equivalents, s'ils etaient superposes, a la configu- 
ration de la moitie inf6rieure (b), dans lequel le trol- io 
sieme masque d'impression (94) comprend de haut 
en bas quatre quarts (o, p, q, r), tels que les trois 
premiers quarts (o, p, q) correspondent respective- 
ment a la configuration d'impression de ta moitie su- 
perieure (a), au troisieme quart du deuxieme mas- '5 
que d'impression et a la configuration d'impression 
de la moiti6 inferieure (b), dans lequel le quatrifeme 
masque d'impression (95) comprend de haut en 
bas quatre quarts (s, t, u, v) tels que le premier, le 
deuxieme et le quatrieme (s, t, v) correspondent 
respectivement au quatrieme quart du deuxieme 
masque d'impression, a la configuration d'impres- 
sion de la moitie superieure (a) et a la configuration 
d'impression de la moitie inferieure (b), dans lequel 
le quatrieme quart (r) du troisieme masque (94) et 25 
le troisieme quart (u) du quatrieme masque (95) se- 
raient equivalents, s'ils etaient superposes, a la 
configuration d'impression de la moitie superieure 
(a) et dans lequel le cinquieme masque d'iryjpres- 
sion (96) comprend de haut en bas quatre quarts so 
(w, x, y, z) qui correspondent respectivement au 
quatrieme quart (r) du troisieme masque, au troisie- 
me quart (u) du quatrieme masque, au trolsl&me 
quart (m) du deuxieme masque et au quatrieme 
quart (n) du deuxi6me masque. S5 
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